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INTRODUCTION 


This  document  is  a  compilation  of  posters  presented  at  the  March  1998  meeting  of  the  American 
Physical  Society  in  Los  Angeles,  CA.  It  summarizes  the  inherent  difficulties  in  fabricating  silicon  carbide 
microelectronic  devices,  the  novel  laser  set-up  used  to  form  electrical  junctions  in  silicon  carbide,  detailed 
analyses  of  the  laser-processed  materials,  and  applications  for  this  technique.  This  is  the  first  reported 
demonstration  of  incorporation  and  activation  of  dopants  into  silicon  carbide  using  excimer  laser  recrys¬ 
tallization  in  the  presence  of  a  doping  ambient. 
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silicon  carbide  power  devices  without  ion  implantation 
and  furnace  annealing. 
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Attempts  at  using  lasers  to  activate  ion  implanted  dopants  have 
demonstrated  various  degrees  of  success,1014  however  all  require  ion 
implantation  of  dopants  prior  to  annealing  in  order  to  form  electrical 
junctions. 
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illuminated  region.  Melt  duration  increased  linearly  from  25  ns  to  55  ns  as 
the  fluence  changed  from  0.9  J/cm2  to  1.8  J/cm2.  Similar  results  were 
obtained  for  6H-SiC.  See  the  experimental  set-up  and  the  corresponding 
oscilloscope  traces  in  FIG.  2,  and  the  variation  in  melt  duration  vs.  laser 
fluence  in  FIG.  3. 
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FIG.  2  Schematic  of  in-situ  reflectivity  monitor 
and  resulting  oscilloscope  traces. 
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FIG.  3  Melt  duration  versus  laser  fluence. 
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SiC  polytype,  unlike  that  of  implanted  and  furnace  annealed  samples  of 
Pezoldt  et  al.16  A  measurement  of  the  disruption  of  the  SiC  (001)  crystal 
planes,  which  produce  the  (004)  and  (008)  peaks,  was  obtained  by  observing 
changes  in  the  half-width  of  the  rocking  curves. 


X-Ray  Analysis  (continued) 


X-Ray  Rocking  Curve 
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FIG.  4  X-ray  rocking  curve  linewidth  comparison  of 
unilluminated  and  laser  illuminated  SiC. 
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FIG.  5  X-ray  rocking  curve  linewidth  comparison  of 
unilluminated  and  laser  illuminated  SiC. 


1 .20 


FIG.  6  Normalized  rocking  curve  half-width  versus  laser  fluence. 
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comparing  the  de-channeled  yield  with  that  of  the  random  spectra,  and 
accounting  for  surface  scattering.  FIG.  8  shows  the  percent  damage  versus 
laser  fluence  which  is  consistent  with  the  x-ray  analysis.  Laser  fiuences 
above  ~1.4  J/cm2  exhibit  substantial  damage  (nearly  40%)  while  higher 
fiuences  (>  2.0  J/cm2)  completely  amorphize  the  surface  layer  of  the  SiC. 
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FIG.  8  Percent  damage  versus  laser  fluence. 
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FIG.  9  PC-IV 
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